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, T!he invention is. described in the fpllpwiinsr. abatement-: 
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^ieidTOf : the 



' ' . - ^The ^present inv^ relates to-a : ii;3.iit • 

. - transfer-^ ",:.r: ;/;;r. rt - * -?t ■^^■■^^'"T: v ^^3^^;::A'J;■: , .' : 



«• w ..... 



V. ^aclc^btuttd ..of the invention 
-3/ " Blectricral. lighting ;sysfe 
10 ..inefficient; usually more than ; 90% of the electrical: 
--.'.V " . :energy; is ; npt ; converted into "::uaif til; light gvmligbb-i - 

• — ■ ■ ,- ......... ' ■*-•*" nw. -.-.v. . .. 

.... ... . . ...... ■ , .... ..... -Vm% . .... . . . 

■ . / ' however / X&: fyc&mXy available- roade 
. to collect sunlight :.:f or.; illumination purposes * ". 
. ... ; : .;-tfS-^ ;a:;m^ight^ 

"-' 15 :;:.;tra^xsjn^ The disclbfeed system ..cpmprisee th^ee 

subst^tially. flat collector sheets. The. thxee sheets are 

- *• •- • •• - .-. ..... ......... .... ....... T. , . ...... " ' "J .... . ..... 

■;; ;7* :: : ;^lstacke&'"-on " top :6f each, other rsmd ;; : are; con^osed of a * 
polymeric material that doped with. iQuorescei^ 
molecules,. The dye molecules absorb, sunlight of a 

20 particular, wavelet :f luorescent ... 

. , .light having a. slightly longer, wavelength. A -f irst" sheet 
is. ;;dppe.4 ;with blue ofye molecules; a.::aec.ond; sheet is doped 
' ^ith^reehrdyevir^ with- 
red' ' dye:: molecules,:;. :T3*e genercited ^lioroseent-- light ' is.,, . 

.25; guided by internal reflection within the. col lector sheets . 
. ..; '.and white light can- ; lM- : '^iiw££eii..:by. combining^ 

green :..and. red; .fluoresc^ .^SJkt * 6** e 6f thfe advantages of 
this sunlight. collecting and transir^Wing 'system is*, that 
both;, the absorption of: the; incoming light and the -emission 

. 30,. of the fluorescent light do not occur. :±rx ar*y preferred 

directions « The efficiency of such a system therefore is 
lately independent jbf , the direction - of : the incoming. . \ ..... 

, sunlight. ' - ..' ' ..;/' 7 ? r; ^ '"" 
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-ww .-v. ....a.aa-. s -...% w ........... .. V .-. W .V. • .avv.--.-v -.a ............ . w . ... 

.«r '-th^fjiidia^ v ;Ho^ever:; ip&tae^-^:. ir.;: 3 

Ji:t©tai~in : fc^^ 

V-'ii~b;e^^ ' r r: 

' V....- .. ..AA-. .- • -.S. . AV..VV AWA. . . '.AA.- .-.•-V.W-AV .- -A-A'AV. -A.- . . AW«L. .'A'.. . . .- A - -A, S 

vprobletit^ -r 
.. efficient, iiatm^rvPor • ekanp^/ it : wbAXli: Wusefui -too _ 

' tr^fer. light ^."ai^^ril^'-qoraSM*^*^ 

10. .. fiii««B^"«Vi^i^iMlJ^bt and trans^iaBio^ system can 
. . ' . potentially: ::be. greatly inbreased ' if the: systism .is " • . - ....... . 

• " Gbhstructed:::so, that . : i t idiotically continuous kvev.:;- 
without air gaps':: along: the. optical path> 

is. . suromarvr. of the invention / \''rjr. 

.. .:::... The present invention provides a light transfer 
"'•^S«?K?«M^ "^R*^^ ^ -^terial viha^::is . transparent- f or:. - 

light of a - predetermined range .. of : wavelengths , the light 
transfer component haying: 
: 2Q.:\ •.. ::..a. first ■ portion : tha£ ; has- two . Substantial iy parallel ■■' 
surfaces'; and '. 
.■ » a second rounded: portion, 

. the/ light t^ that - 

. - light directed from. the' firs portion.: to .the .second . 
25 portion will not experience a reduction in cross -sectional 
' area" of - t^ 

-. guided rroW^the' firs £ port idh to the:, second/ portion. 

For examples the first portion may: comprise a 
. - rectangular, sheet,: thei' : subBtantiall 

30 being the top. arid . the bottotn of '^e . ^et3^:^ iirB ? 

portion may take: any form in . Which the::::two ..sur.l lace's are 

substantial;^ . 
- - - shapes'; 'but ' preferably 'is- of a substbht ially -.rectangular ... 
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" ......... ..... ...... . ..... A ............. .... ...... . 

-^.v.-.s v — v -.-v. ........ . ■•..•<-•. ;%v ... 

:::;crpss— sec Z',, "W-^ .^jj'.'^z. jz' ...:.. .:.:,.,:. 

pbi^l^^p^fer^^ -hoi4oW- ring . 

*■ v.. A . . -.v.- ..vw.. . . .... ...^ . v .. v ,... ........... ...... .............. ....... .... . . . . .. .. .. w". "". 

.:,.../ :: : £: : - 
s ;;;;^ed " f or^ -ai^sh^e :miat,.ia;v^^ *£fs : 
vf. " ; ru ;tn^.vi^ude^ <wal r ^ap^ 

the:, -terra "cross- sec tiq^ is used f br. cro&s^ 

s^'tldnal',:ar.ea :™ e£ * h ^f5 eGtioicl 

v p£ : - ligHt-pr^ fexpligitXy -piherwise defined/ - 

10 The . te^V^sufest:^ . . . 

' " that t^t;.;^e~^ 

' ^othe:r :^ch-tha^^ ^ '-- 

The "inventors have determined that collectors -for 
V. sunligiit . pref : erabiy : ; are "of -a ' fo^ 'rthat' ha© ,.Biibstam:;ial;:ly - 
...15 ; . parallel*, ".top ^ncl bottom but^ aces^and w^st preferably: ": are 
of : a substantially: flat, farm::.:: However,; the light most 
• ;corrronient\ -is "gjuiSed^ih^ e^le:.'hav±rig ra ' ::.'•;:::. - . 

. generally cylindrical f qrm-^eueh "as a-> flexible, \ solid and 

round polymeric cable, preferably having a diameter of 2dtnrh 
20 or ' less .---^ 

'-■ provides a link' ^tweeh sucK:.a'*^ .and : - 

the optical cable and enables the ef f icient transfer ..of : 
flight:" thrbu^;,the,: irihle;.. ■ "• 

• The present invention: also provides . a 1 ight : trans f er 
25 component, having : 

' a first portion haviftg v two: s^stantially parallel 
surfaces, anxST , 
:. . #. a secozid hollow portion, being of a ring-like cross-' 

sectional shape ahd:.being: arranged, for connection; to a 
30 • ■ ■ hollow- to sol id coupler:;: • >. 

. . The: present invention further; '^aec^xd^^"^'T£§Tit' 

. :' transfer component haying*- - w j- "'V;'* :~ 

. ♦ a first portion haying two dubstSntially parallel . 
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• - - - - - - • - - -.. - . ... ..-..v....- ■ j-. . ... .... .... ..-.<<,, vv > . . A , .... e 

.<>.■ wftv!'.. v w.. .v.. ■ /wv.- .5': vwv.- •.♦■•<.*••. ■ ...v "..%...*. 1. v '- 

--"l f sectibnar shape. th£t ft^i-^^ J' • : - j 

: ;5 v ..;::..r :; ^3$*^^ 

\ r/ : : ' is^arraxig^d -^ci^that^ ' -in • u>CTiiim '^*<^ 

porttoii to the second portion will ^ - ^ , a gradual 

" feransitibn" ih th£ cfcdssrsectiona^ 
' profiles of-thi^ 
10 prof ±10 most; preferably is sufficiently . gradual such that 
. " . ' there : ;are^ ' of - the-iight-. inside ::fche :light . iz 

- transfer," con^dtt^nt:^ .*":;. :^':.:/:v::,:;vr:;! : '; v'"/ r;. 

The ; local refractive.: index n pref erably is constant \ 
' 'thtP.^ghouit the light ' 
IS sectional: area preferably.^ the. light r : 

- -bransiiEer • component and the : solid angle of the propagating 
"• : iight : Jmbst;^ "7.7, 
"' throughout?^ transfer^ Jcoriip . 

. ' . In oiie: .ena?odiinent ;of the present invention the 
■20 ■ trajisf er » cbnqponeht :is arx^ge.4. f or: :cpnne^ to an , • : 

pptical~p^ most preferably is arranged for face^tpT 

face - connection with- an'Joptieal- cabXe, in this case the 
• second, portion, preferably ;! pf*^ 
f : shape.. that is ' so'^ 
25 pref erabiy coir^prises ah ihtemediate portion that is 

" holloa:- ..::* . \ . . *Y*:* . *;:. '■ ■ 

. . In. another embodiment of the present invention the. 
light tra^fer cbraponeht is: arranged for connection to a 
coupler . ; ' : In th^ preferably is of 

30 a hollow ring-like aim^Q.----^ is* ' 

arranged to provide a gpxmectipxv tp 't^ ; --^t:iGal cable. Thfe 
-coupler pre^ coupler? • 

* ^rhe first .portion'peferahly .t^.^rracig^d f or;direc^ - f ; 



... .N. . --. 








-..•v. VW V 



••- . v. WA . W /- - . ... -w.^. .......... ................. . . ......... ., , . 

- ... x ...... .vw^.* A -* ..... . ........ . . x: ... ..... w .. v . ...> „ ...... 

'with the' collector LS&ee^;;/.-- p : — '■ '£^ : - VVr^.*" *.v.? 

: r r : Alterha^ve^ : * 

; -S {cp^Ctor^ 

r r absorpti off'/, f lu&a^sc^itv- i;_3 

raaiatiott- In this case the light -'collector "sheet and . the :. 
-' •* light transferror 

Hi*, ihtegrai paart- ~ "- ^VTV j;:;.:.:^.: 

10. The "light transfer component preferably is formed ;: 

"V f row.;. .tr^nspareptt i^.S^^i^l ' with a-; ref ractive - iri^ex "^^hatw. / . 
."' .'. ' -approximate^,- thatl:,of/t^ 

preferably is a polymeric .: material such as poly iriethyi; 
■■ ms.thaoryl^ ::.:;. 
is:.; " .:Fre:frsrred'-^ ./..'.. 

/ :. described:, "by::,way of .::exaniple only* . with reference to the / : / ' 

. : -"accqn^^yi^' '^awlngs*'- "Tw. \/:r. V"'.:::;. 

Brief: Description of the Drawings 
20 - Fi^re:,-l shows a: per sp^^ a 

light tra^ to" eiabodimew of .the 

present invention^ ' \ - 

- % Plgure,;;2 ehows a;;:pe;rspective 
collector co^vp^ another ei^odinient ; of the 

25 invention and : : 

Figure %: • shows a-ray* of - "the "light •• 
transfer opponent. — - : *" 

Detailed Description of . 
. 30 / R?f®^i?ig. to ^A'S^*^^ cbittpoiieht is . 

■ now described/ in; thisj.eijto^ l±ght : '^&nj^w"^ m \^ • 

• - coniipdrient . 10. has a . rec't^gui'^ ,port:i " 

ring- like portion 14 „ :;"TOe- rectangular ptjir.tion J^is shaped ... 
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• r. •"" sucii that "it- = S 01 ^^^^"^^^^ ^ 41 ^ ? ? 



■ collector sheet (not stiownj .... . . .. .,. . .. — ........ 

■ ■ I haeivthe ^sarae! .qros.a- sectional^ shape • as -the. light collector^ 

.1 -^co^ibW 
■ adhesive. 

The hollow, ring-like, portion^ is arranged to be 
: • o^^ted to 'a f urthfet..l;ight transfer, cpn^onent suah' as. a.. 
10 1 hollow- to- solid coupler which ia connected to an optical 
. :.«3ble (tooth. nbt-;*hown) . • - ■ 

it will, be appreciated that, alternatively, the:, 
rectangular: portion: 12. may form a; part of a light 
• ' collector sheet, in this case/, the, light collector sheet • /> .... 
" 15 . and . tjie, light colleetor component: are'- 'formed; : as.. one. 
' integral part... 

V." . tjs^;^ 265/;diftc^^ 
Output of a- fluorescent sunlight collector and. ... 
transmission system can be substantially increased 
.20 provided . that the : system is constHcted bo 'that it is 
optically continuous rive., without air;.; gaps along the 
optical path; - 

Pluorepqeiice light ..that -is- generated 
collector sheet- is guided • intp;th£i light- fecajisifer- 
25 component 10. The light .transfer component 10 is shaped 
such that; light guided from the substantially, rectangular 
ppr^ 

gradual; transition and r will not experience a reciuct ibh ixi 
the cross -^secfc ibrial ."area.,.; The transition occurs over a 
30 distance corresponding; to several; tittles . tftfc . width of the 
sheet, from which the light transfer cbAponeht :..±sr" formed* 
The light transfer coraponent is shaped such -"chat- ..triihiinal 
. bending loses ocdur . ^ 
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.^.^ prS-castli^: ail- surf aca^: ; 

are optically .axnb^ • 
^e^face-.^ 

,the light;- transfer ' exponent " 1CT , * e ?:H*J t ^"^^ v: . 

. '"t. -".dimethyl, tnettec^^ ■ edges are^rrax^eS - that: right 

10 .total inbranal reflect ionjls reduced. ........ . v.... 

/\v\atoJ«^-f«^;Jpf the*:^ .also:be' 
' " % 3©in^drdirei?fely with;:an end-f^e-^ 
without a : hollow -to-solid coupler;. In.;, tiiis case the ring - 
";; : like- port i 

15 v ^;matches { the- outer diameter . of - the ligfct. guiciiiig portion of:: 

the optical , cable.;. . 

. Figured shows- and::'€^lc^.d ':T&Tty&G%±ym'^j^ ;;;•; .. 

- - "Another 7^ In: : this :.:*. 

erribodiment . the, flight " _txans-£« component 20 compri©BS : 
20. :. portion 22 which; ;has a:; .;hollow ::^md ring-like end- face 23 
' - • ' and 'an opposing rectangular ,: end- f ac:e,;.:24 . ■ Tlser ^ ring-like; ^ ■ 

end-face 23 is joined to a hollow-tb^sblid:: coupler 24 such 
■ tz :that:::lthe . iLight^:^ :' :;"}' "• ■ : 

. intermediate portion that is holiowv .;it . will be 
25 appreciated that the. portion: 22 and .ttoribiiwr'.tpreoiidl . 
; coupler ' 24 may also be f binned as" 'one-, integral part . The 
hoiiqw-t^ that is, 

: solid and is: arranged; for. coupling to a polymeric optical 
cafcle 28 . -The xectMigulax eiid^f ace of portion;. 24 of: the 
30 portion 22 is- ^rangedVto be '^oine^to. &, right collector .: 

sheet 30. '.":*:*....:..'.:;* 
• .'Figure- 3_&^ 

transf er component. 10 shbwn inr:P.igure.:,.l -? bye .. molecules 40 
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• -iia& '^t. : ^6res^ : 

: '.. totf ards -tine :: ring^l?ike .' portion '*^*rf&!j^ • ' 

::• .J,arbit'ra^: : :,s^lect ion.;..of /^possible :.rax;tracesv ... :. 
: \£~ '■^'•isW though this^In^ 

absorbs sunlight and genexates f iuorescence radiation, ..it 
'will. be.rapprediated: that: itfe^iw^tipkiha* broader 
. applications.. For: exattfle,,^he::.i:iglit transfer component; 
10 may be used for a -light collection: .a^trauMfer s V Btem •••• 
. ..'that fcya^fcers; ^liec^t^-si^ight .^raotl^.;;- 

• r::"..',- It: - , is. • tpybe;:Wdexatopd that . the; : references that are- 
made to US Patents 60S9438 and 627226.5 do not: constitute 
admissions that these : documents- f o^'^art of - the cdtwiibh . 
[:isL .. general knowledge in;tiie .:art, ^. : in ^stratia or any other 
":. country. ...' 

... "Although the invention has . ,beeh'. described '.with: . . 
ref erence to-particular exan^>les>:. it-will .be^appreciafced 
by those skilled in the ' art that the inventibh may be • 
. 20 • embodied in many ofchetf. £oxw&, ■ : Z'.Z^r'X, ." . .\ '. 
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^e-cialma^ : follows 



rf ; y . ^"i iicst ; portion : that ;^sB^^s^^ parhI^3L--: : ; . 

surfaGes, and 

•a, second rounded : '^^49^f^ .:/*''*:■.:■'?."""*'.' . . 
th& light 'transfer e©^ -aa^anged.. sugK- -that ' 

: 10 1 ight direct ed from the. first port ion ;fco- the second v 

' ^rt ion ' will -not experience, a reduction:, inr::arpsa^eq^pnai 
" . " W0»':/Qf ■ the ;materi;^^ttepugh ^ic&v in"-u^ 

... guided from:, the first:* portion to .the second portion . 



4^'*K ,,! " TKe -light- transfer c^ in claim .1? 

: :v herein. the^ :...:, : .;.'^ 



3. : • The light transfer component as claimed.: in claims :.l 
20 ' ; • or 2 shiped such • that -the : guided 1 igfat will exper ience- :.a ' 
. . gradual, transition . from, the * i£St portion to the second 
portion . 



4. ,The. -light transfer Gomponieiit as claimed in any one of 

25 : the preceding claims vfherein the trans it ion is 

:;::su£fi:cientl^ :such. that, no bending losses . of . the /. 

•guided Idgfifc occur.. 



' " 5 , The . light trMSfei:./..^ ?? 
30 the preceding claims wherein, the : local refractive index n 
is constant throughout the cbt^bheht.:: : .: 



.:£..: . . The; light transfer rcc^ in one of 
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..the- preceding"' .claims wherein ihsbc^smi" 
consfcah^-fchrb^iSBiii the: ! iigfci; 'traftWf :er; 



■ sectiorial^-ar-ea is 



z'z'S /\The :: li^ as.:claimed^ia- ahy ; one- of : 

S'-'-' the : 'px«'Giaii^:.cIa^ : 'the— ™^ 

prc^aga^ing^li^ tjte.^ghwt .the.-. 

1 ight ' transfer con^onent . "•• ' » • ; 

. . : , 8... , The light, ii'rattsfer. .Component : as ; ^airoadf^iii-W; one : o£ 
10 the preceding claims wherein, the first port ion;:..is arranged, 
'■•■•--for' direct connection- to- a' -cbllecitbr sheet • \ ■ . • - 



9 - . '- The. light transfer component as * claimed in claim 8. 
wherein th'e :: - : f£rsfc portion' ■ is Arranged f otfJ.f ace-tOTface, 
15 - connection with the cbilectbor sheet * 



11 . , . : The light transf er., cowrponenit ; as ;cl aimed in claim . l.Q 
wherein the light collector sheet "and: the light transfer 
: - component are:fortred;;;a^ 



25 12... ' The : light .transf (Br :dompG any one of 

the preceding claims f oiroed fra ; 

13 , The light transfer conponetit as claimed in any one of 
.:v- the preceding.: fclSim„«i^ material /comprises::" a" 

30 poi^eric^ 

■ 14 ./ The . light, transf ;er /component; 

. the preceding claims wherein ..the:j»tjeriai. cpmp^iaes. PPly . . 



10. - ' Th(fe,;,l q£/ . 

-©I'aiiM^i^lio -7 wherein , the: , fi^ light 
collector sheet. 
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:: ZZ' ^ £ :: ^xhe ight^F^lEei ".coTripon^rtfc : as. ciuinisd' ; in .any ;one;;;of ; 

16. The ^ -light "transfer '-to 
.:;/;;- comprisiT^ 

10* 17- The light -transfer cdnponent . as * claimed . in. qlaim .15 
'../:;." 'connect^ cabieV ; : , V : ^T£"^*^ "?/-; V 

" ■ - ie^ • ' T^e-wlight' aSTvcXaitned . in " claim :17 
: ; 15 wherein the : ^ facertja^face.;.;..: 
. connection, with an optical ; cable. 

^^Sb^/Xts^'-^BXMtmx: co^oneiit as claimed : in any ojie of: 
• : : ; : 1 to 14 whereiii- tlie : - second • portiori;; ia of a" hollow ring-" ' 

20/ ;/::l:ike\ shape. • .:."";.*."' 



20 .- The light transfer component as claimed in claim 19 
. wherein the; second portion- is a^a^^ 
. . :;poupie?r that, is £r^^ 
25"'. cable. 



21. The light;-, fer^sier aomponent as-ctaiined in claim 20 
wherein the coupler is a hpllow-to-solid coupler * ■• 

30 22 ..." A light transfer component having • 

* a first portion having two s^st^tially parallel 

surfaces, -and.'- '"!,./ ... 

• a second hollow portion being of a ring-like dross- 
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hollow-to solid coupler, -- ■<■■ 



...2'3..'- . £ A "light transfer. cow?nent ; .. toylng : :. .. 

• • ^vstuirf aceerv' and . '. ' , : ■ .:: : :: 

♦ a second hollow portion being of .. a rounded cross- . ; . 
sectional -shape that is solid 'and- being arranged" for 

. connection to an optical cable - 



DATED ^tEla :^S5 d '"day./ofc. OCTOBER, 5002 
tfSiVBRSITY OF ^C^6tiEk3^ r - jSYCfiffiY. 
By . the ir Patent \ Attorneys 
GRIFFITH HACK 
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FIG. 2 
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